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WHAT IS CLAIMED IS: 

1. A piezoelectric ceramic composition of a 
general formula {Li^(Ki.yNay)i.^> (Nb^...,.Ta^Sb,)03 where x, y, 
2, and w are in the ranges of 0^x^0.2, O^y^l, 0<z^0.4/ 
and 0<ws0-2. 

2. A piezoelectric ceramic composition as set 
forth in claim 1, wherein the range of said x in said 
general formula is 0<x^0,2. 

3. A piezoelectric ceramic composition as set 
forth in claim 1, wherein the value of said x in said 
general formula is x»0. 

4. A piezoelectric ceramic composition as set 
forth in claim 1/ wherein the range of said y in said 
general formula is 0<y£l. 

5. A piezoelectric ceramic composition as set 
forth in claim 1, wherein the value of said y in said 
general formula is y=0. 

6- A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
ccmpositipn has a piezoelectric d-._ constant of not less 
than 30 pm/V. 

7. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a piezoelectric g^^ constant of not less 
than 7 x 10'^ Vm/N, 

8- A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
Kp of not less than 0.3, 

9. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09. 

10- A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a relative dielectric constant of not 
less than 400. 
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11. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a Curie temperature Tc of not less than 
2O0'C. 

12. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a piezoelectric d^i constant of not less 
than 30 pm/V and a Curie temperature Tc of not less than 
200*C. 

13. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a piezoelectric g^^ constant of not less 
than 7 x 10'^ Vm/N and a Curie temperature Tc of not less 
than 200''C. 

14. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
Kp of not less than 0.3 and a Curie temperature Tc of not 
less than 200''C- 

15. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09 
and a Curie temperature Tc of not less than 200 *C. 

16. A piezoelectric ceramic composition as set 
forth in claim 1, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pra/V, an electromechanical coupling coefficient 
Kp of not less than 0.3, and a Curie temperature Tc of 
not less than 200''C- 

17. A method of production of a piezoelectric 
ceramic composition comprising shaping and sintering a 
powder comprised of a piezoelectric ceramic composition 
of a general formula {Li,(Ki.yNay)i.j (Nb^.^.^Ta^SbJOj where 
X, y, z, and w are in the ranges of OsxiO.2, Osysl, 
0<zi0,4, and 0<W£0-2. 

18. A method of production of a piezoelectric 
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ceramic composition comprising mixing and sintering a 
compound containing lithium, a compound containing 
sodium, a compound containing potassium, a compound 
containing niobium, a compound containing tantalum, and a 
compound containing antimony so as to obtain a 
piezoelectric ceramic composition as set forth in claim 
1- 

19. A method of production of a piezoelectric 
ceramic composition as set forth in claim 18, wherein 
said compound containing lithium is LijCOj, said compound 
containing sodium is NajCO,^ said compound containing 
potassium is K^COj, said compound containing niobium is 
Nb^Os, said compound containing tantalum is TajOj, and 
said compound containing antimony is Sb^Oj or Sb^Oj. 

20. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 1. 

21. A dielectric element having a dielectric body 
comprised of a pie2oelectric ceramic composition produced 
by a method of production of claim 1. 

22. A piezoelectric ceramic composition having a 
compound of a general formula {Li^(Ki_yNay)..^>(Nbi,,. 
„Ta,Sb^)03 where x, y, and w are in the ranges of 
0^X£0,2, 0<y^l, 0<2i0.4, and 0<W50.2 as a main 
ingredient , wherein 

said piezoelectric ceramic composition 
contains at least one metal element selected from 
palladium, silver, gold, ruthenium, rhodium, rhenium, 
osmium, iridium, and platinum as an added element, and 

a total of the contents of said added 
elements is 0.001 mol to 0.15 mol with respect to 1 mole 
of the compound of the above general formula. 

23. A piezoelectric ceramic composition as set 
forth in claim 22, wherein a piezoelectric d^^ constant 
of said piezoelectric ceramic composition is larger than 
a piezoelectric d^^ constant of a piezoelectric ceramic 
composition of the above general formula not containing 
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said added elements- 

24. A piezoelectric ceramic composition as set 
forth in claim 22, wherein an electromechanical coupling 
coefficient Kp of said piezoelectric ceramic composition 
is larger than an electromechanical coupling coefficient 
Kp of a piezoelectric ceramic composition of the above 
general formula not containing said added elements , 

25. A piezoelectric ceramic composition as set 
forth in claim 22, wherein a piezoelectric g^^ constant 
of said piezoelectric ceramic composition is larger than 
a piezoelectric g^^ constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements - 

26. A piezoelectric ceramic composition as set 
forth in claim 22, wherein a relative dielectric constant 
of said piezoelectric ceramic composition is larger than 
a relative dielectric constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

27. A piezoelectric ceramic composition as set 
forth in claim 22, wherein a dielectric loss of said 
piezoelectric ceramic composition is smaller than a 
dielectric loss of a piezoelectric ceramic composition of 
the above general formula not containing said added 
elements . 

28. A piezoelectric ceramic composition as set 
forth in claim 22, wherein a Curie temperature Tc of said 
piezoelectric ceramic composition is larger than a Curie 
temperature of a piezoelectric ceramic composition of the 
above general formula not containing said added elements. 

29. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pm/V. 

30. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
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Kp of not less than 0-3. 

31. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a piezoelectric q^^ constant of not less 
than 7 X 10"^ Vm/N. 

32. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a relative dielectric constant of not 
less than 400. 

33. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09. 

34. A piezoelectric ceramic composition as set 
forth in claim 22^ wherein said piezoelectric ceramic 
composition has a Curie temperature Tc of not less than 
200"C. 

35- A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a piezoelectric d,^ constant of not less 
than 30 pm/V and a Curie temperature Tc of not less than 
200^C. 

36. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a piezoelectric q^^ constant of not less 
than 7 x 10"^ Vm/N and a Curie temperature Tc of not less 
than 200''C. 

37. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
Kp of not less than 0.3 and a Curie temperature Tc of not 
less than 200''C. 

38. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09 
and a Curie temperature Tc of not less than 200'C. 

39. A piezoelectric ceramic composition as set 
forth in claim 22, wherein said piezoelectric ceramic 
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compositioa has a piezoelectric d^^ constant of not less 
than 30 pm/V, an electromechanical coupling coefficient 
Kp of not less than 0.3, and a Curie temperature Tc of 
not less than 200^^0. 

40- A method of production of a piezoelectric 
ceramic composition comprising mixing and sintering a 
compound of a general formula { Li, (K^^n ay (Nb,.,. 
vTa^SbJO^ where x, y, z, and w are in the ranges of 
0sx<0-2, Osysl, 0<2:s0.4, and 0<W50.2 and an additive 
including at least one metal element selected from 
palladium, silver, gold, ruthenium^ rhodium, rhenium, 
osmium, iridium, and platinum. 

41. A method of production of a piezoelectric 
ceramic composition comprising mixing a compound 
containing lithium, a compound containing sodium, a 
compound containing potassium, a compound containing 
niobium, a compound containing tantalum, and a compound 
containing antimony by a stoichiometric ratio giving, 
after sintering, a compound of a general formula <Li^(Ki. 
yNay)i.,} (Nbi.^.„Ta^Sb„)02 where x, y, 2, and w are in the 
ranges of 0:sxs0.2, 0^y:sl, 0<s^0.4, and 0<ws0-2 or a 
stoichiometric ratio considering substitution by a metal 
element contained in the following additive, mixing an 
additive containing at least one metal element selected 
from palladium, silver, gold, ruthenium, rhodium, 
rhenium, osmium, iridium, and platinum, and sintering the 
result- 

42. A method of production of a piezoelectric 
ceramic composition as set forth in claim 41, wherein 
said compound containing lithium is Li^COj, said compound 
containing sodium is Na2C03, said compound containing 
potassium is K^COa, said compound containing niobium is 
Nb^Oj, said compound containing tantalum is Ta.Og, and 
said compound containing antimony is SbjOj or SbjO, and 
said additive is at least one additive selected from 
PdOj, Ag,0, Au, AU5O, Ru^O, RhO, Re^O^, OsO^, IrO^, and 
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43. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 22. 

44. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 40, 

45. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 22. 

46. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 40. 

47. A piezoelectric ceramic composition having a 
compound of a general formula {Li5,(Ki.yNay)i.^KNbi... 
^Ta^Sb„)03 where x, y, z, and w are in the ranges of 
OsxiO.2, Osysl, 0<z50-4, and 0<W£0.2 as a main 
ingredient/ wherein 

said piezoelectric ceramic composition 
contains at least one metal element selected from nickel ^ 
iron, manganese, copper, and zinc as an added element, 
and 

a total of the contents of said added 
elements is 0.001 mol to 0.08 mol with respect to 1 mole 
of the compound of the above general formula. 

48. A piezoelectric ceramic composition as set 
forth in claim 47, wherein a piezoelectric d^^ constant 
of said piezoelectric ceramic composition is larger than 
a piezoelectric d^^ constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

49. A piezoelectric ceramic composition as set 
forth in claim 47, wherein an electromechanical coupling 
coefficient Kp of said piezoelectric ceramic composition 
is larger than an electromechanical coupling coefficient 
Kp of a piezoelectric ceramic composition of the above 
general formula not containing said added elements. 
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50. A piezoelectric ceramic composition as set 
forth in claim 47, wherein a piezoelectric constant 
of said piezoelectric ceramic composition is larger than 
a piezoelectric g^^ constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

51. A piezoelectric ceramic composition as set 
forth in claim 47^ wherein a mechanical quality factor Qm 
of said piezoelectric ceramic composition is larger than 
a mechanical quality factor Qm of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

52. A piezoelectric ceramic composition as set 
forth in claim 47, wherein a relative dielectric constant 
of said piezoelectric ceramic composition is larger than 
a relative dielectric constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements, 

53. A piezoelectric ceramic composition as set 
forth in claim 47, wherein a dielectric loss of said 
piezoelectric ceramic composition is smaller than a 
dielectric loss of a piezoelectric ceramic composition of 
the above general formula not containing said added 
elements - 

54. A piezoelectric ceramic composition as set 
forth in claim 47, wherein a Curie temperature Tc of said 
piezoelectric ceramic composition is larger than a Curie 
temperature of a piezoelectric ceramic composition of the 
above general formula not containing said added elements. 

55. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pm/v. 

56. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 

composition has an electromechanical coupling coefficient 

Kp of not less than 0.3. 
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57, A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a piezoelectric g^^ constant of not less 
than 7 X 10'^ vm/N- 

58 • A piezoelectric ceramic composition as set 
forth in claim 41, wherein said piezoelectric ceramic 
composition has a mechanical quality factor Qm of not 
less than 50. 

59. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a relative dielectric constant of not 
less than 400. 

60. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09. 

61. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a Curie temperature Tc of not less than 
200'C. 

62. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pm/V and a Curie temperature Tc of not less than 
200^C, 

63. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
com.position has a piezoelectric g^^ constant of not less 
than 7 X 10'^ Vm/N and a Curie temperature Tc of not less 
than 200*C. 

64. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
Kp of not less than 0.3 and a Curie temperature Tc of not 
less than 200''C. 

65- A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a mechanical quality factor Qm of not 
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less than 50 and a Curie temperature Tc of not less than 
200'C. 

66. A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09 
and a Curie temperature Tc of not less than 2 00''C. 

67* A piezoelectric ceramic composition as set 
forth in claim 47, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pm/V, an electromechanical coupling coefficient 
Kp of not less than 0.3, and a Curie temperature Tc of 
not less than 200*C- 

68. A method of production of a piezoelectric 
ceramic composition comprising mixing and sintering a 
compound of a general formula {Li,,(Ki.yNay)i.^} (Nb^.^. 
^TajSb^)03 where x, y, z, and w are in the ranges of 
0^X50.2, Osysl, 0<z:s0.4, and 0<w:s0,2 and an additive 
including at least one metal element selected from 
nickel, iron, magnesium, copper, and zinc. 

69. A method of production of a piezoelectric 
ceramic composition comprising mixing a compound 
containing lithium, a compound containing sodium, a 
compound containing potassium, a compound containing 
niobium, a compound containing tantalum, and a compound 
containing antimony by a stoichiometric ratio giving, 
after sintering, a compound of a general formula {Li^iK^. 
yI^2L^Ji-y} (Nb._,_„Taj^Sb^)03 where x, y, z, and w are in the 
ranges of Osysl, 0<2^0.4, and 0<x^:s0.2 or a 
stoichiometric ratio considering substitution by a metal 
element contained in the following additive, mixing an 
additive containing at least one metal element selected 
from nickel, iron, magnesium, copper, and zinc, and 
sintering the result, 

70. A method of production of a piezoelectric 
ceramic composition as set forth in claim 69, wherein 
said compound containing lithium is LijCOj, said compound 



- 192 - 



containing sodium is Na2C05, said compound containing 
potassium is K2CO3, said compound containing niobium is 
Nb.Oj, said compound containing tantalum is Ta^O^, and 
said compound containing antimony is SbaOc or Sb^O^ and 
said additive is at least one additive selected from NiO, 
Fe^O^, Mn205, CUjO, MnO, CuO, and ZnO, 

71. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 47, 

72. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 68. 

73. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 47. 

74. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 68. 

75. A piezoelectric ceramic composition having a 
compound of a general formula <L(i^(Ki,yKay)i.^} {Wb^,^^ 
^Ta^Sb^jO, where x, y, z, and w are in the ranges of 
0:sx£0.2, 0:5ysl, 0<2i0.4/ and 0<ws0.2 as a main 
ingredient/ wherein 

said piezoelectric ceramic composition 
contains at least one metal element selected from silver, 
aluminum, gold, boron, barium, bismuth, calcium, cerium, 
cobalt, cesium, copper, dysprosium, erbium, europium, 
iron, gallium, gadolinium, germanium, hafnium, holmium, 
indium, iridium, lanthanum, lutetium, magnesium, 
manganese, neodymium, nickel, palladium, praseodymium, 
platinum, rubidium, rhenium, ruthenium, scandium, 
silicon, samarium, tin, strontium, terbium, titanium, 
thulium, vanadium, yttrium, ytterbium, zinc, and 
zirconium, 

a total of the contents of said added 
elements is 0.0005 mol to 0,15 mol with respect to 1 mole 
of the compound of the above general formula, and 
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an open porosity is not more than 0.4 vol%. 

76. A piezoelectric ceramic composition as set 
forth in claim 75, wherein an apparent density of said 
piezoelectric ceramic composition is larger than an 
apparent density of a piezoelectric ceramic composition 
of the above general formula not containing said added 
elements • 

77. A piezoelectric ceramic composition as set 
forth in claim 75, wherein a porosity or open porosity of 
said piezoelectric ceramic composition is smaller than a 
porosity or open porosity of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements « 

78. A method of production of a piezoelectric 
ceramic composition comprising mixing and sintering a 
compound of a general formula {Li,{K3..yNay):^.^} (Nbi.,. 
^.TajSb^)03 where x, y, and w are in the ranges of 

0<y£l, 0<zs0.4, and 0<w^0.2 and an additive 
including at least one metal element selected from 
silver, aluminum, gold, boron, barium, bismuth, calcium, 
cerium, cobalt, cesium, copper, dysprosium, erbium, 
europium, iron, gallium, gadolinium, germanium, hafnium, 
holmium, indium, iridium, lanthanum, lutetium, magnesium, 
manganese, neodymium, nickel, palladium, praseodymium, 
platinum, rubidium, rhenium, ruthenium, scandium, 
silicon, samarium, tin, strontium, terbium, titanium, 
thulium, vanadium, yttrium, ytterbium, zinc, and 
zirconium- 

79. A method of production of a piezoelectric 
ceramic composition comprising mixing a compound 
containing lithium, a compound containing sodium, a 
compound containing potassium, a compound containing 
niobium, a compound containing tantalum, and a compound 
containing antimony by a stoichiometric ratio giving, 
after sintering, a compound of a general formula {Li^(Ki. 
yNay)i,j(Nbj.^.„Ta,Sb„)03 where x, y, z, and w are in the 
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ranges of 0<xs0.2, Q<y^l, 0<zs0,4, and 0<w^0.2 or a 
stoichiometric ratio considering substitution by a metal 
element contained in the following additive, mixing an 
additive containing at least one metal element selected 
from silver, aluminum, gold, boron, barium, bismuth, 
calcium, cerium, cobalt, cesium, copper, dysprosium/ 
erbium, europium, iron, gallium, gadolinium, germanium, 
hafnium, holmium, indium, iridium, lanthanum, lutetium, 
magnesium, manganese, neodymium, nickel, palladium, 
praseodymium, platinum, rubidium, rhenium, ruthenium, 
scandium, silicon, samarium, tin, strontium, terbium, 
titanium, thulium, vanadium, yttrium, ytterbium, zinc, 
and zirconium, and sintering the result. 

80. A method of production of a piezoelectric 
ceramic composition as set forth in claim 79, wherein 
said compound containing lithium is LiaCOa, said compound 
containing sodium is Na^COj, said compound containing 
potassium is K2CO3, said compound containing niobium is 
Nb^Oj, said compound containing tantalum is TajOj, and 
said compound containing antimony is SbjOg or SbjOj and 
said additive is at least one additive selected from 
AgaO, Al^Oj, Au, AUgOj, B^Oj, H3BO2, BaO, BaOg, BaCO^, Bi^O^, 
Cao, CaCOj, CeO^, Ce^ (063)3, CoO, CO3O,, CoCO., Cs^CO^, CuO, 
Cu.O, Dy203, Er^O^, EU2O3, Fe203, Ga^03, GdjO^, GeO., HfO^, 
H0JO3, In203, IrOp, ir^Og, La^O^, LU2O2, MgO, MgC^O^, MnO, 
MnOj, Hn203, MnaO,, Nd^O^, Nd2C03, NiO, NiCO^, FcO, Pr^' 
PrgOji, Prj (003)3, PtOj, RbjO, RbjCO^, Re^Oy, RnO^, SC2O3, 
SiO;, SiO, Sic, Sm^03, SnO, SnO^, SrO, SrCO,, Tb^O,, TiO, 
Ti^O,, TiO,. Tm^Os, V2O3, V^O,/ V.O^, Y^O^, Y,(C03)3, Yb^O^, 
ZnO, and ZrO^. 

81 • A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 75. 

82- A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 78. 

83. A dielectric element having a dielectric body 
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comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 75. 

84. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 78. 

85. A piezoelectric ceramic composition having a 
compound of a general formula {Li^tK^^yNay) j.^} (Nbi.,. 
„TajSb„)03 where y, z, and w are in the ranges of 
0<xs0.2, 0^y:£l/ 0<z<0.4, and 0<ws0.2 as a main 
ingredient, wherein 

said piezoelectric ceramic composition 
contains at least one metal element selected from 
magnesium, calcium, strontium, and barium as an added 
element, and 

a total of the contents of said added 
elements is 0,0001 mol to 0.10 mol with respect to 1 mole 
of the compound of the above general formula. 

86. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said added elements are 
included substituting at least part of the lithium, 
potassium, and sodium of said compound of said general 
formula. 

87. A piezoelectric ceramic composition having a 
compound of a general formula {Li,{K;,^J^ay) (Nb^.^. 
„TajSb^)03 where x, y, z, and w are in the ranges of 
0sxs0,2, Osy^l, 0<2:s0-4, and 0<w^0.2 as a main 
ingredient , wherein 

said piezoelectric ceramic composition 
contains at least one metal element selected from 
silicon, indium, and scandium as an added element, and 

a total of the contents of said added 
elements is not more than 0.08 mol with respect to 1 mole 
of the compound of the above general formula. 

88. A piezoelectric ceramic composition as set 
forth in claim 87, wherein a total of the contents of 
said added elements is 0.0001 mol to 0,08 mol with 
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respect to 1 mole of the compound of the above general 
formula. 

89. A piezoelectric ceramic composition having a 
compound of a general formula {Li^(Ki.yNay)i,^} (Nb^.^. 
^Ta,3b„)05 where x, 2, and w are in the ranges of 

Osysl, 0<2£0.4, and 0<w:s0.2 as a main 
ingredient , wherein 

said piezoelectric ceramic composition 
contains bismuth as an added element, and 

a content of said added element is 0-0001 
mol to 0.004 mol with respect to 1 mole of the compound 
of the above general formula. 

90- A piezoelectric ceramic composition as set 
forth in claim 85, wherein a piezoelectric d^^ constant 
of said piezoelectric ceramic composition is larger than 
a piezoelectric d^^ constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

91. A piezoelectric ceramic composition as set 
forth in claim 85, wherein an electromechanical coupling 
coefficient Kp of said piezoelectric ceramic composition 
is larger than an electromechanical coupling coefficient 
Kp of a piezoelectric ceramic composition of the above 
general formula not containing said added elements. 

92. A piezoelectric ceramic composition as set 
forth in claim 85, wherein a piezoelectric g^^ constant 
of said piezoelectric ceramic composition is larger than 
a piezoelectric g^^ constant of a piezoelectric ceramic 
composition of the above general form.ula not containing 
said added elements. 

93- A piezoelectric ceramic composition as set 
forth in claim 85, wherein a mechanical quality factor Qm 
of said piezoelectric ceramic composition is larger than 
a mechanical quality factor Qm of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

94. A piezoelectric ceramic composition as set 
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forth in claim 85, wherein a relarive dielectric constant 
of said piezoelectric ceramic composition is larger than 
a relative dielectric constant of a piezoelectric ceramic 
composition of the above general formula not containing 
said added elements. 

95- A piezoelectric ceramic composition as set 
forth in claim 85, wherein a dielectric loss of said 
piezoelectric ceramic composition is smaller than a 
dielectric loss of a piezoelectric ceramic composition of 
the above general formula not containing said added 
elements . 

96 • A piezoelectric ceramic composition as set 
forth in claim 85, wherein a Curie temperature Tc of said 
piezoelectric ceramic composition is larger than a Curie 
temperature of a piezoelectric ceramic composition of the 
above general formula not containing said added elements. 

97, A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a piezoelectric dy^ constant of not less 
than 30 pm/v. 

98. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
Kp of not less than 0.3. 

99- A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a piezoelectric constant of not less 
than 7 X 10"^ Vm/N. 

100. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a mechanical quality factor Qm of not 
less than 50. 

101. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a relative dielectric constant of not 
less than 400. 

102. A piezoelectric ceramic composition as set 
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forth in claim 85, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09. 

103. A piezoelectric ceramic composition as set 
forth in claim 85^ wherein said piezoelectric ceramic 
composition has a Curie temperature Tc of not less than 
200^C, 

104. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pm/V and a Curie temperature Tc of not less than 
200^C, 

105. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a piezoelectric q^^ constant of not less 
than 7 X 10"^ Vm/N and a Curie temperature Tc of not less 
than 200^C. 

106. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has an electromechanical coupling coefficient 
Kp of not less than 0.3 and a Curie temperature Tc of not 
less than 200^C. 

107. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a mechanical quality factor Qm of not 
less than 50 and a Curie temperature Tc of not less than 
200^C- 

108. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a dielectric loss of not more than 0.09 
and a Curie temperature Tc of not less than 200^C. 

109. A piezoelectric ceramic composition as set 
forth in claim 85, wherein said piezoelectric ceramic 
composition has a piezoelectric d^^ constant of not less 
than 30 pm/V, an electromechanical coupling coefficient 
Kp of not less than 0.3, and a Curie temperature Tc of 
not less than 200^C. 

110. A method of production of a piezoelectric 
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ceramic composition comprising mixing and sintering a 
compound of a general formula {Li^(Ki.yNay)i.^} (Nb^.,. 
^Ta^Sb^jOa where x, y, 2, and w are in the ranges of 
0<X£0,2, Osysl, 0<2:s0.4, and 0<wi0.2 and an additive 
including at least one metal element selected from 
magnesium, calcium, strontium, and barium, 

111. A method of production of a piezoelectric 
ceramic composition comprising mixing and sintering a 
compound of a general formula {Li^(Ki.yNay (Nb^.^. 
^TajSb^)03 where x, y, and w are in the ranges of 
0:2x^0,2, 0<y^l, 0<250.4, and 0<w:s0.2 and an additive 
including at least one metal element selected from 
silicon, indium, and scandium. 

112* A method of production of a piezoelectric 
ceramic composition comprising mixing and sintering a 
compound of a general formula {Li^(Ki.yNay)i.^} (Nbj.,. 
^Ta,Sb^)03 where x, y, 2, and w are in the ranges of 
OsxsO.2, Osysl, 0<2£0,4, and 0<w£0.2 and an additive 
including bismuth. 

113. A method of production of a piezoelectric 
ceramic composition comprising preparing a compound 
containing lithium, a compound containing sodium, a 
compound containing potassium, a compound containing 
niobium, a compound containing tantalum, and a compound 
containing antimony by a stoichiometric ratio giving, 
after sintering, a compound of a general formula {Li^(Ki. 
yNay)i.^} (Nbi.,.^Ta,Sb«)03 where x, y, 2, and w are in the 
ranges of OsxsO.2, Osy^l, 0<2sO,4, and 0<ws0.2 or a 
stoichiometric ratio considering substitution by a metal 
element contained in the following additive, mixing an 
additive containing at least one metal element selected 
from magnesium, calcium, strontium, and barium, and 
sintering the result. 

114. A method of production of a piezoelectric 
ceramic composition as set forth in claim 113, wherein 
said compound containing lithium is LijCO,, said compound 
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containing sodium is NasCOj, said compound containing 
potassium is K^CO-, said compound containing niobium is 
Nb^Oj, said compound containing tantalum is Ta^Os, and 
said compound containing antimony is Sh^O^ or Sb^Oa and 
said additive is at least one additive selected from MgO, 
MgC3, CaOr CaCO^, SrO, SrCOj, BaO, and BaCOg 

115. A method of production of a piezoelectric 
ceramic composition comprising preparing a compound 
containing lithium, a compound containing sodium, a 
compound containing potassium, a compound containing 
niobium, a compound containing tantalum, and a compound 
containing antimony by a stoichiometric ratio giving, 
after sintering, a compound of a general formula {Li^(Ki. 
yNay)j..J (Nb^.^.^Ta^^Sb^jO^ where x, y, z, and w are in the 
ranges of OsxiO.2, O^y^l, 0<z^0.4, and 0<ws0.2 or a 
stoichiometric ratio considering substitution by a metal 
element contained in the following additive, mixing an 
additive containing at least one metal element selected 
from strontium, indium, and scandium, and sintering the 
result. 

116. A method of production of a piezoelectric 
ceramic composition as set forth in claim 115, wherein 
said compound containing lithium is Li^COg, said compound 
containing sodium is NajCO,^ said compound containing 
potassium is K2CO3, said compound containing niobium is 
NbjOs, said compound containing tantalum is Ta^Oj, and 
said compound containing antimony is Sb^Oj or Sb^Oj and 
said additive is at least one additive selected from 
Si02, mPa/ and SCjOg, 

117. A method of production of a piezoelectric 
ceramic composition comprising preparing a compound 
containing lithium, a compound containing sodium, a 
compound containing potassium, a compound containing 
niobium, a compound containing tantalum, and a compound 
containing antimony by a stoichiometric ratio giving, 
after sintering, a compound of a general formula {Lix(Ki. 
,^J^ay)i.3f} (Nbi.,.„TajSb„)0. where x, y, z, and w are in the 
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ranges of 0^x^0-2; O^ysl, 0<2^0.4, and 0<ws0,2 or a 
stoichiometric ratio considering substitution by bismuth 
atoms contained in the following additive, mixing an 
additive containing bismuth, and sintering the result- 

118. A method of production of a piezoelectric 
ceramic composition as set forth in claim 117, wherein 
said compound containing lithium is Li^COj, said compound 
containing sodium is Na2C03, said compound containing 
potassium is K.CO3, said compound containing niobium is 
Nb^Oj, said compound containing tantalum is Ta^O^, and 
said compound containing antimony is Sb^Og or SbjO, and 
said additive is BijOa- 

119. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 85. 

120. A piezoelectric element having a piezoelectric 
body comprised of a piezoelectric ceramic composition 
produced by a method of production of claim 110. 

121. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 85 • 

122. A dielectric element having a dielectric body 
comprised of a piezoelectric ceramic composition produced 
by a method of production of claim 110 • 



